Thirteen patients with primary hepatocellular cancer were studied to outline criteria for resectability in patients with large liver tumours. The mean age was 34 and the mean tumour diameter 13 cm (range 7-18 cm). Five of the tumours had a diameter of 15 cm or more. Extensive radiological investigations showed that seven of the patients had tumours of both right and left lobes of the liver, 10 had evidence of vascular invasion, and three had evidence of extrahepatic spread. Only two of the patients underwent a classically described formal hepatic resection, the rest having extensive resections crossing major anatomical planes. In no instance did the vascular invasion preclude resection, and extrahepatic spread could be verified in only one patient.
Introduction
Primary hepatocellular carcinoma is generally considered to be a highly malignant tumour with an extremely poor prognosis. Mean survival time for untreated patients rarely exceeds three or four months,'-4 although survival times of up to two years have been reported. 5 On the other hand, survival after hepatic resection for primary liver cell cancer varies considerably. Critical analyses indicate that the main reason for the variation in results is probably variation in the characteristics of the patient populations-that is, differences between Asian and African patients on the one hand and, on the other, Western populations, in whom underlying liver cirrhosis is less common.6 Whereas survival after resection is low in most Asian reports' 7 ' it is improving in Western studies.9 -12 The identification of the fibrolamellar variant of hepatocellular carcinoma in recent years is also important. This type of tumour usually occurs in young patients and in non-cirrhotic livers, and the tumour is often large. This carcinoma has several unusual characteristics, the most important of which is that the prognosis is probably better than that for other variants of primary hepatocellular cancer."3- '6 Thus in Western patients several factors indicate that an aggressive surgical approach should be advocated, particularly for fibrolamellar hepatocellular cancer. The problem is that few authors have given guidelines on the resectability of liver tumours. Specification of the criteria for resectability is even more important now that liver transplantation is a possible op Conversion: SI to traditional units-Bilirubin: 1 ,mol/1 0 06 mg/100 ml.
Scrupulous preoperative investigations were performed in all the patients using ultrasonography, computed tomography, selective coeliac and superior mesenteric angiography, indirect or direct splenoportography, and inferior venacavography. Endoscopic retrograde cholangiography was performed in patients with a history of jaundice.
The anatomical description of the liver followed the classification of Couinaud.22 The division between the left and right lobes of the liver (the principal scissura or Cantlie's line) was assessed by drawing a line through the gall bladder and inferior vena cava on a computed tomogram that permitted visualisation of both markers. 23 The angiographic and phlebographic findings were as reported by the radiologist. Table I shows the mean values and the proportion of patients with abnormal test results. Although the results of liver function tests were abnormal in most patients, the mean values indicated that the abnormalities were modest. No patient was positive for hepatitis B antigen, and only two had a raised a fetoprotein concentration. Plasma neurotensin concentrations were raised in five of seven patients in whom they were measured preoperatively. Table II summarises the combined radiological findings for each patient related to the location of the tumour, its maximal diameter, and whether it was single or multiple. Seven of the tumours affected both the right and left lobes of the liver. Invasion of the main portal vein was suspected in two patients while two patients had invasion or severe compression of the right branch of the portal vein and seven patients of the left branch of the portal vein. Seven patients had severe compression or displacement, or both, of the inferior vena cava. Six patients had invasion or compression, or both, of one main branch of the portal vein and of the inferior vena cava. Extrahepatic spread was suspected in three patients. As an example of the radiological features in this group the figure shows the findings in one of the patients (case 5).
Results

LABORATORY FINDINGS
RADIOLOGY
The mean diameter of the tumours was 13 cm (range 7-18 cm). Many of the tumours had a clear cut margin separating them from the normal liver tissue, suggesting that they were growing by pushing and by compressing and displacing adjacent structures rather than by invading them. All but three of the operations were performed through a bilateral subcostal abdominal incision. Of the remaining three patients, one had a right chest extension and two a midline sternotomy. One patient was operated on during liver vascular exclusion using cardiopulmonary bypass. In no instance did the vascular invasion apparent during the preoperative investigations preclude hepatic resection. No patient in whom invasion ofthe inferior vena cava was suggested preoperatively actually had direct invasion, although severe compression was apparent in all cases. Spread to the branches of the portal vein as suggested in preoperative studies was confirmed in all cases, and in two cases the tumour extended into the main lumen of the portal vein at its bifurcation. No direct spread to the main portal vein was found, the changes observed preoperatively being due to compression rather than invasion. Extrahepatic spread was verified in two cases, and in a third the preoperative findings could not be confirmed.
Twelve of the 13 patients had curative resection-that is, macroscopic clearance of all tumour. In one patient (case 6) with a fibrolamellar hepatoma extended resection was performed despite regional lymph node metastases.
MORBIDITY AND MORTALITY
Seven of the patients had complications related to the operation, two of whom required a second laparotomy (one for bleeding and one for drainage of an infected collection). Four patients had a biliary fistula, but in all it closed spontaneously within six weeks. There were no intraoperative deaths or deaths in hospital within 30 days. Thus, obviously, precise criteria of resectability are of paramount importance. Two basic aspects require discussionnamely, the size and location of the tumour, and vascular and extrahepatic invasion. It is clear that distant metastases preclude surgical treatment, and it is also generally accepted that major resection in a cirrhotic liver is not justified. On the other hand, large size on its own is not a criterion for irresectability.9 25 Several authors state that invasion of both main liver lobes is a contraindication to resection.'" 28 
